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(54) Cam-on filler neck cap. 

(57) A closure assembly (10) mounts on a filler 
neck (14). Assembly (10) includes an inner 
mounting flange (56) coupled to the filler neck 
(14) at its mouth and formed to include a notch 
(54). Assembly (10) also includes a cap (12) 
including a body (16), an inner retainer member 
(86) appended to body (16), and a detent (52) 
sized „to fit into notch (54) formed in inner 
mounting flange (56) during insertion of cap 
(12) into filler neck (14). A handle (18) on cap 
(12) is operable to rotate cap (12) relative to 
filler neck (14) about an axis of rotation (50) to 
engage inner retainer member (86) against in- 
ner mounting flange (56) and to project detent 
(52) into notch (54) so as to retain cap (12) in 
filler neck (14). 
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Background and Summary of the Invention 

This invention relates to filler neck caps, and par- 
ticularly to a rotatable cam-on cap for closing the 
open mouth of a filler neck. More particularly, this in- 
vention relates to a cam-on filler neck cap having 
means for retaining the cap in an installed filler neck- 
closing position on the filler neck. 

Conventional fuel caps for closing the filler neck 
of a vehicle fuel tank typically include a closure mem- 
ber for closing the mouth of the filler neck and a han- 
dle for turning the closure member to mount the clo- 
sure member in the filler neck. Partial turn cam-on 
caps and multiple turn threaded caps are well-known 
types of caps for use in closing filler necks. Although 
such caps are currently in widespread use, it would be 
desirable to provide an alternative cap that is simpler 
to install on and remove from a filler neck. 

It is known to provide a cam-on cap of the type 
having a shank portion which extends into the filler 
neck and is provided with pairs of conventional cir- 
cumferentially spaced-apart cam lugs as disclosed in 
U.S. Patent No. 4,887,733 to Harris. These cam lugs 
operate in the customary way to engage a filler neck 
configured to receive a cam-on cap and retain the cap 
in a fully tightened position closing the open mouth of 
the filler neck. 

Alternatively, a conventional multiple turn cap in- 
cludes a closure member that is threaded to be 
screwed into a threaded filler neck. For example, U.S. 
Patent No. 3,820,680 to Friend discloses a multiple 
turn threaded cap and a compatible threaded filler 
neck. Typically, a multiple-turn threaded cap must be 
turned at least two and one-half or three full revolu- 
tions by the user after it is inserted into the threaded 
filler neck to connect the cap to the filler neck and es- 
tablish a liquid and vapor seal between the cap and 
the filler neck. 

More and more vehicle drivers are using the self- 
service bays at gasoline stations and filling their own 
fuel tanks. Some people have found that it is difficult 
to remove and install a conventional filler neck cap 
during refueling. A cap that is readily installable on 
and removable from a filler neck by a user without a 
lot of effort and that is configured to establish a sturdy 
sealed connection between the cap and the filler 
neck consistently during use would be a welcomed 
improvement over conventional caps. 

What is needed is a cap that can be installed easi- 
ly on a filler neck and that is retained mechanically in 
its installed filler neck-closing position to maintain 
fuel system integrity. In its installed filler neck-closing 
position, a tight seal should be established between 
the cap and the filler neck to block discharge of liquid 
fuel and fuel vapor from the filler neck. A cap that is 
configured to mount on a filler neck so that it is mech- 
anically retained in a sealed filler neck-closing posi- 
tion without applying a load to the mechanical reten- 


tion means would represent an improvement over 
conventional filler neck caps. 

According to the present invention, a closure as- 
sembly is provided for a filler neck having a mouth. 

5 The closure assembly includes an inner mounting 
flange formed to include a notch and means for cou- 
pling the inner mounting flange to the filler neck at its 
mouth. The closure assembly further includes closure 
means for closing the mouth of the filler neck and han- 

10 die means for rotating the closure means about an 
axis of rotation in the filler neck. 

The closure means includes a body, an inner re- 
taining member appended to the body, and a detent. 
The detent is appended to the inner retaining member 

15 and is sized to fit into the notch formed in the inner 
mounting flange during installation of the closure 
means in the filler neck. The handle means is oper- 
able to rotate the closure means relative to the filler 
neck about the axis of rotation to engage the inner re- 

20 taining member appended to the body and the inner 
mounting flange appended to the filler neck and also 
project the detent into the notch formed in the inner 
mounting flange. The detent fits in the notch to retain 
the closure means mechanically in an installed filler 

25 neck-closing position closing the mouth of the filler 
neck. 

In preferred embodiments, the detent includes a 
resilient latch arm having a fixed end cantilevered to 
the inner retaining member of the body and an oppo- 
30 site free end. An anti-drift lug is appended to the free 
end of the latch arm for reieasably engaging the notch 
formed in the inner mounting flange appended to the 
filler neck upon rotation of the closure means in a cap- 
installation direction to its installed filler neck-closing 
35 position. This mechanical retention means provides a 
snap-fit connection that functions to block rotation of 
the closure means about its axis of rotation in the filler 
neck in a cap-removal direction once the operator 
turns the closure means to its filler neck-closing pos- 
40 ition using the handle means. 

Advantageously, the anti-drift lug is sized to fit 
into the notch without deflecting the cantilevered 
latch arm in a downward direction into the filler neck 
and away from the inner mounting flange on the body 
45 upon arrival of the closure means at its installed filler 
neck-closing position. This extends the useful life of 
the detent because the latch arm is not loaded once 
the anti-drift lug snaps into the notch and the latch 
arm does not take a "thermal set" which might other- 
so wise reduce the spring force of the cantilevered latch 
arm over time. 

Illustratively, the body has a cylindrical shape 
and includes a pair of circumferentially spaced-apart 
annular inner retaining members and there is a detent 
55 appended to each of the annular inner retaining mem- 
bers. Likewise, a pair of circumferentially spaced- 
apart annular inner mounting flanges are appended 
to the filler neck and each inner mounting flange is 
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formed to include a notch for receiving one of the two 
detents. Thus, there is a detent on each side of the 
cap for engaging a notch formed on each side of the 
filler neck to retain the cap mechanically to the filler 
neck upon arrival of the cap at its installed filler neck- 5 
closing position. 

In preferred embodiments, the cylindrical body 
also includes a second pair of circumferential! y 
spaced-apart annular retaining members and the fill- 
er neck includes a second pair of circumferentially 10 
spaced-apart annular mounting flanges. In the instal- 
led position, each second or axially outer retaining 
member engages one of the second or axially outer 
mounting flanges to hold the cap in place in the filler 
neck. At the same time, each axially inner retaining 15 
member engages one of the axially inner mounting 
flanges to assist in holding the cap in place in the filler 
neck. A detent is appended to each of the axially inner 
retaining members appended to the cylindrical body 
and is configured to snap into one of the notches 20 
formed in the axially inner mounting flanges append- 
ed to the f iller neck to retain the body of the closure 
means in its installed filler neck-closing position. 

Additional objects, features, and advantages of 
the invention will become apparent to those skilled in 25 
the art upon consideration of the following detailed 
description of preferred embodiments exemplifying 
the best mode of carrying out the invention as pre- 
sently perceived. 

30 

Brief Description of the Drawings 

The detailed description particularly refers to the 
accompanying figures in which: 

Fig. 1 is an exploded perspective view of a filler 35 
neck closure assembly in accordance with the 
present invention showing a collar in the filler 
neck carrying an axially inner mounting flange 
formed to include a detent-receiving notch and an 
axially outer mounting flange and a cam-on cap 40 
apartf rom the filler neck having a cylindrical body 
carrying an axially inner retaining member having 
a detent and an axially outer retaining member 
and a handle attached to the cylindrical body; 
Fig. 2 is a side elevation view of the cap and filler 45 
neck of Fig. 1 prior to insertion of the cap into the 
open mouth of the filler neck showing one set of 
axially inner and outer mounting flanges on the 
filler neck collar and one set of axially inner and 
outer retaining members on the cylindrical body 50 
of the cap; 

Fig. 3 is a transverse sectional view taken 
through the cap along line 3-3 of Fig. 2 showing 
a detent on each side of the cylindrical cap body 
and showing that each detent includes a cantilev- 55 
ered latch arm appended to one of the axially in- 
ner retaining members and an anti-drift lug at the 
free end of the cantilevered latch arm; 


Fig. 4 is a transverse sectional view taken 
through the filler neck along line 4-4 of Fig. 2 
showing a detent-receiving notch formed on the 
bottom edge of each axially inner mounting 
flange appended to the filler neck collar, 
Fig. 5 is a side elevation view of the cam-on cap 
and filler neck taken along line 5-^f Fig. 1 during 
installation of the cap in the filler neck showing 
the position of one of the detents before it snaps 
into its companion detent-receiving notch and a 
relaxed O-ring seal before it is drawn tightly and 
compressed against the circular rim of the filler 
neck collar to establish a sealed connection be- 
tween the cap and the filler neck; 
Fig. 6 is a view similar to Fig. 5 showing the pos- 
ition of one of the anti-drift lugs on a cam ramp 
appended to one of the axially inner mounting 
flanges on the filler neck during rotation of the 
cap about its vertical axis of rotation toward its in- 
stalled filler neck-closing position; and 
Fig. 7 is a view similar to Fig. 5 showing the cap 
in its installed filter neck-closing position and 
showing full compression of the O-ring seal and 
engagement of the anti-drift lug in the notch with- 
out loading or deflecting the cantilevered latch 
arm carrying the anti-drift lug. 

Detailed Description of the Drawings 

A closure assembly 1 0 in accordance with the 
present invention is illustrated in Fig. 1. Closure as- 
sembly 10 includes a cap 12 configured to mount on 
a filler neck 14. Cap 12 includes a cylindrical body 16 
and an outer shell or handle 18 configured to provide 
a hand grip. The filler neck 14 includes a tube 20 hav- 
ing an enlarged diameter distal end 22 formed to in- 
clude an annular channel 24 as shown best in Fig. 2. 

A filler neck collar 26 is mounted to the distal end 
22 of tube 20 so that its lower ring 28 is retained in 
the annular channel 24 and its upper ring 30 extends 
in an axially outer direction 32 away from the distaL 
end 22 of tube 20. As shown best in Figs. 1 and 5, the 
upper ring 30 is formed to include a rounded annular 
seat 34 for engaging a resilient O-ring seal 36 mount- 
ed on the cylindrical body 16 of cap 12 and arranged 
to lie underneath the handle 18. The O-ring seal 36 
does not require a particular cross-section. It could be 
a controlled resilience rectangular cross-section, a V- 
shaped cross section, or other suitable shape. 

As shown best in Fig. 2, the collar 26 is somewhat 
tubular and is formed to include a cylindrical axially 
outwardly extending interior side wall 38 in lower ring 
28, a cylindrical axially outwardly extending interior 
side wall 40 in upper ring 30, and an annular radially 
inwardly extending, axially downwardly facing wall 42 
interconnecting the lower ring interior side wall 38 and 
the upper ring interior side wall 40. Although in the il- 
lustrated embodiment the collar is shown to be a one- 
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piece molded plastic element attached to a thin- 
walled metal filler neck tube, it will be understood that 
the collar could be a two-piece assembly or incorpo- 
rated into tube 20 during the molding process. 

The closure assembly 10 is configured to make it 
easy for anyone to install cap 12 in filler neck 14 with 
minimum effort and maximum retention. Flange 
means 44 is appended to the upper ring interior side 
wall 40 of filler neck collar 26 and arranged to engage 
retaining means 46 that is appended to the exterior 
side wall 48 of cylindrical body 16. Engagement of the 
flange means 44 and the retaining means 46 retains 
the cap 12 in filler neck 14 following (1) insertion of 
cap 12 into filler neck 14 as shown in Figs. 2 and 5 
and (2) rotation of cap 1 2 about axis of rotation 50 to 
an installed filler neck-closing position as shown in 
Fig. 7. Essentially, the retaining means 46 on the cap 
1 2 engages and grips the flange means 44 on the fill- 
er neck to hold the cap 12 in the filler neck 14 and a 
detent 52 appended to the cap-retaining means 46 
snaps into a notch 54 formed in the f iller neck flange 
means 44 to prevent the cap 12 from rotating in the 
filler neck 14 away from its fully installed position. 

Illustratively, the filler neck flange means 44 in- 
cludes four flanges appended to the upper ring inter- 
ior side wall 40, as shown in Figs. 1, 4, and 5. As 
shown in Fig. 1, one set of flanges is appended to a 
"far" side of side wall 40 and includes a first inner 
mounting flange 56 and a first outer mounting flange 
58. Another set of flanges is appended to a "near" side 
of side wall 40 and includes a second inner mounting 
flange 60 and a second outer mounting flange 62. 

Each inner mounting flange 56, 60 is formed to in- 
clude a detent-receiving notch 54, a cam ramp 64 on 
one side of the notch 54, and a downwardly facing 
edge 66 on the other side of the notch 54. Each inner 
mounting flange 56, 60 also includes a square base 
68 having a stop face 70 oriented to lie at a right angle 
to the adjacent downwardly facing edge 66 as shown, 
for example, in Figs. 1 and 5. Each inner mounting 
flange 56, 60 further includes a pair of spaced-apart 
vertical side walls 72, 74 and a horizontal top wall 76 
interconnecting the vertical side walls 72, 74 as 
shown best in Figs. 2, 4, and 5. The side walls 72, 74 
and top wall 76 cooperate to define a perimeter 
boundary of the notch 54 therebetween* 

Each outer mounting flange 58, 62 includes a 
cam ramp 78, a rectangular base 80, and a down- 
wardly facing edge 82 extending between the ramp 
78 and the rectangular base 80 as shown best in Figs. 
1 and 5. The rectangular base 80 has a stop face 84 
oriented to lie at a right angle to the adjacent down- 
wardly facing edge 82. The stop faces 84 on the two 
outer mounting flanges 58, 62 and the underlying 
stop faces 70 on the two inner mounting flanges 56, 
60 are arranged on the filler neck collar 26 to intercept 
and engage leading edges of the retaining means 46 
on the cap 12 as shown in the cap- installation se- 


quence illustrated in Figs. 6 and 7 during rotation of 
the cap 12 in a cap-advancing direction 98. Thus, the 
stop faces 70, 84 function to block rotation of the cap 
12 relative to the filler neck 14 past its installed, fully 
5 tightened, filler neck-closing position as shown in Fig. 
7. 

Illustratively, the cap-retaining means 46 in- 
cludes four retaining members appended to the exter- 
ior side wall 48 of cylindrical body 16 as shown in Figs. 

10 1 , 3, and 5. As shown in Figs. 1 and 5, one set of re- 
taining members is appended to the "right" side of 
side wall 48 and includes a first inner retaining mem- 
ber 86 and a first outer retaining member 88. Another 
set of retaining members is appended to the "left" side 

15 of side wall 48 and includes a second inner retaining 
member 90 and a second outer retaining member 92. 

Each of the outer retaining members 88, 92 on 
the cap 12 engages one of the mating outer mounting 
flanges 58, 62 on the filler neck 14 as shown in Fig. 

20 7 to block pullout of the cap 1 2 from the filler neck 14 
following proper installation of the cap 12 in the filler 
neck 14. Each outer retaining member 88, 92 includes 
a leading edge 94 that first engages cam ramp 78 and 
then engages stop face 84 on its companion outer 

25 mounting flange 58, 62 during rotation of cap 12 
about axis of rotation 50 in a cap-advancing direction 
98 as shown in Figs. 5-7. Each outer retaining mem- 
ber 88, 92 also includes an upwardly facing edge 96 
for engaging the downwardly facing edge 82 on a 

30 companion outer mounting flange 58, 62 once the cap 
12 is installed in filler neck 14 as shown in Fig. 7 to 
increase the pullout resistance of cap 12 in filler neck 
14. 

Illustratively, a detent 52 is appended to each of 

35 the inner retaining members 86, 90 and is sized to en- 
gage the detent-receiving notch 54 formed in each of 
the inner mounting flanges 56, 60. Each detent 52 in- 
cludes a resilient latch arm 110 having a fixed end 112 
cantilevered to a base portion 114 of a companion in- 

40 ner retaining member 86, 90 and an opposite free end 
116 as shown best in Figs. 1 and 2. An anti-drift lug 
118 is appended to the free end 116 and sized to fit 
into one of the notches 54 formed in the inner mount- 
ing flanges 56, 60. The anti-drift lugs 118 engage the 

45 notches 54 upon rotation of the cap 12 in a cap-instal- 
lation direction 98 to its installed filler neck-closing 
position so that drifting rotation of the cap 12 about 
its axis of rotation in a cap-removal direction opposite 
to the cap-installation direction 98 is substantially 

so blocked. Preferably, each anti-drift lug 118 has a 
somewhat triangular shape to assist in camming 
against cam ramp 64 during installation of the cap 12 
and against side wall 74 during removal of the cap 12. 
Each anti-drift lug 11 8 and notch 54 combination 

55 is sized and shaped so that the anti-drift lug 1 1 8 does 
not act against the top wall 76 of the notch or any other 
part of the inner mounting flange 56 or 60 to deflect 
the cantilevered latch arm 110 in a downward direc- 
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tion away from the inner mounting flange 56 or 60 
upon arrival of the cap 12 at its installed filler neck- 
closing position shown in Fig. 7. Such deflection 
would not be desirable because it could otherwise 
limit the hysteresis of the resilient latch arm 110 and 
cause the latch arm to lose elasticity and take a per- 
manent set. As shown in Fig. 7, the anti-drift lug 118 
includes a peak tip 120 that is'positioned to lie in vert- 
ically spaced-apart relation both to the upwardly fac- 
ing edge 122 of the inner retaining member 86 or 90 
and to the top wall 76 of the notch 54 upon rotation of 
the cap 12 to its installed filler neck-closing position. 

As shown in Figs. 1-3, the cylindrical body 16 is 
formed to include a recessed channel 1 24 adjacentto 
each resilient latch arm 110. The latch arm 110 and 
the anti-drift lug 118 are positioned to lie adjacentto 
the recessed channel 124 and away from the exterior 
wall 48 of cylindrical body 16. 

In use, the cap 12 is inserted into the open mouth 
of filler neck 14 in the manner shown in Figs. 1 and 5 
so that each set of inner and outer retaining members 
86, 88 and 90, 92 on the cap 12 passes through one 
of the vertical channels or spaces provided between 
the circumferentially spaced-apart sets of inner and 
outer mounting flanges 56, 58 and 60, 62 on the filler 
neck 14. The cap 2 is then pushed far enough into the 
filler neck 14 to cause the O-ring seal 36 around the 
cylindrical body 16 to touch the rounded annular seat 
34 on the filler neck collar 26 as shown, for example, 
in Fig. 5. At this point, the operator begins to rotate the 
cap 12 about its axis of rotation 50 in cap-advancing 
direction 98 as shown in Fig. 6. The cap 12 reaches 
its fully installed position after being turned one-quar- 
ter turn (90°) about the axis of rotation 50. At that 
point, the leading edge 94 of each outer cap-retaining 
member 88, 92 engages the fixed stop face 84 on 
each outer filler neck-mounting flange 58, 60 as 
shown in Fig. 7 to block further rotation of cap 12 in 
cap- advancing direction 96. O-ring seal 36 is now 
trapped and squeezed between cap 1 2 and filler neck 
14 to establish a liquid fuel and fuel vapor seal there- 
between. 

Both pairs of inner and outer retaining members 
do not necessarily have to be in physical contact with 
their respective mounting flanges during installation 
of cap 12 on filler neck 14. For example, there could 
be a slight (controlled) clearance between the outer 
retaining members 86, 88 and the outer flanges 60, 
62 while the inner retaining members 86, 88 are in 
contact with the inner retaining flanges 56, 58. The 
purpose for having inner and outer retaining members 
is to give the cap stability when loads are applied in 
a lateral direction. For example, in a vehicle crash sit- 
uation, the added lateral stability helps to prevent 
separation of the seal on the cap from the seal bead 
on the fill neck, and thus minimizes the opportunity 
for fuel leakage. 

There are many advantages achieved by the 


structure of closure assembly 10. Cap 12 is easy to 
install in filler neck 1 4 because it is fully mounted after 
only one-quarter turn in the filler neck 14. Further, the 
dwell area between the mating mounting flanges and 
5 retaining members is perpendicular to the cap center- 
line 50 and parallel to the annular sealing seat 34. 
Also, the resilient latch arms 110 provide a detent to 
block drifting rotation of the cap 12 in a cap-removal 
direction once the cap 12 has been moved to its in- 
fo stalled position. 

Moreover, there is no loss of retention due to heat 
set of the plastic latch arms 110. The latch arms 110 
are not loaded in either the full on or full off positions 
of the cap 12 relative to the filler neck 14. The top wall 
15 76 of notch 54 in filler neck 14 is greater than the high- 
est point of peak tip 120 on anti-drift lug 118. In prac- 
tice, the peak tip 120 only contacts the filler neck- 
mounting flanges 56, 60 at its highest point during 
cap rotation in filler neck (and not when it has been 
20 moved to its fully installed filler neck-closing posi- 
tion). 

Advantageously, the amount of compression on 
O-ring seal 36 when the cap 12 is fully installed as 
shown in Fig. 7 is not operator-controlled. The cap 12 

25 is positively stopped by stop faces 70, 84 and stop- 
ping of the cap 12 is not controlled by the magnitude 
of torque that is required to install a threaded cap. 
Moreover, the ramps 64, 78 used to cam the rotating 
cap 12 to its installed position are short in length so 

30 that the cap 12 is either loose in the filler neck 14 or 
properly installed in the filler neck 14. 

Although the invention has been described in de- 
tail with reference to certain preferred embodiments, 
variations and modifications exist within the scope 

35 and spirit of the invention as described and defined in 
the following claims. 

Claims 

40 

1. A closure assembly for a filler neck having a 
mouth, the closure assembly comprising 

an inner mounting flange formed to in- 
clude a notch, 

45 means for coupling the inner mounting 

flange to the filler neck at its mouth, 

a cap for dosing the mouth of the filler 
neck, the cap including a body, an inner retaining 
member appended to the body, and a detent ap- 

50 pended to the inner retaining member and sized 

to fit into the notch formed in the inner mounting 
flange, and 

a handle for rotating the cap relative to the 
inner mounting flange about an axis of rotation to 

55 engage the inner retaining member and the inner 

mounting flange and project the detent into the 
notch so that the cap is retained by the inner 
mounting flange in an installed filler neck-closing 
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position closing the mouth of the filler neck. 

. The closure assembly of claim 1 , wherein the de- 
tent includes a resilient latch arm having a fixed 
end cantilevered to the inner retaining member 5 
and a free end and an anti-drift lug on the free 
end of the latch arm for releasably engaging the 
notch formed in the inner mounting flange upon 
rotation of the cap in a cap-installation direction 
to its installed filler neck-closing position so that 10 
drifting rotation of the cap about its axis of rota- 
tion in an opposite cap-removal direction is sub- 
stantially blocked. 

. The closure assembly of claim 2, wherein the 15 
anti-drift lug has a triangular shape and is config- 
ured to lie in the notch formed in the inner mount- 
ing flange without deflecting the cantilevered 
latch arm in a downward direction away from the 
inner mounting flange upon arrival of the cap at 20 
its installed filler neck-closing position. 

k The closure assembly of claim 2, wherein the 
body of the cap includes an exterior wall and a re- 
cessed channel formed in the exterior wall, the in- 25 
ner retaining member is appended to the exterior 
wall, and the latch arm and anti-drift lug are posi- 
tioned to lie adjacent to the recessed channel and 
away from the exterior wall. 

30 

5. The closure assembly of claim 4, wherein the ex- 
terior wall of the body has a cylindrical shape, the 
inner retaining member extends about a portion 
of the circumference of the cylindrical exterior 

wall to a point adjacent to the recessed channel, 35 
the latch arm is an annular segment having a cen- 
ter of curvature at the axis of rotation of the cap, 
and the anti-drift lug extends axially away from 
the free end of the latch arm in spaced-apart par- 
allel relation to the axis of rotation of the cap. 40 

6. The closure assembly of claim 2, wherein the in- 
ner mounting flange includes a pair of spaced- 
apart vertical side walls and a horizontal top wall 
interconnecting the spaced-apart vertical side 45 
walls, the top wall and side walls cooperate to de- 
fine a perimeter boundary of the notch there- 
between, the inner retaining member includes an 
upwardly facing edge arranged to engage the in- 
ner mounting flange upon movement of the cap 50 
to its installed f iller neck-closing position, and the 
anti-drift lug includes a peak tip lying in vertically 
spaced-apart relation both to the upwardly facing 
edge of the inner retaining member and to the top 

wall of the notch upon rotation of the cap to its in- 55 
stalled filler neck-closing position. 

7. The closure assembly of claim 6, wherein the in- 


ner retaining member further includes an inclined 
cam ramp positioned to lie between the upwardly 
facing edge of the inner retaining member and the 
peak tip of the anti-drift lug. 

8. The closure assembly of claim 2, wherein the in- 
ner mounting flange includes a downwardly fac- 
ing edge facing into the filler neck and having op- 
posite ends, ramp means at a first of the opposite 
ends for camming the inner retaining member, 
latch arm, and anti-drift lug during rotation of the 
cap about its axis of rotation toward its installed 
filler neck-closing position to place an upwardly 
facing edge of the inner retaining member into 
confronting relation with the downwardly facing 
edge of the inner mounting flange, and stop 
means at a second of the opposite ends for en- 
gaging an end portion of the inner retaining mem- 
ber during rotation of the cap in a cap-installation 
direction about its axis of rotation toward its in- 
stalled filler neck-closing position to b'lock further 
rotation in the cap-installation direction and to 
place the anti-drift lug in the notch formed in the 
inner mounting flange to limit rotation of the cap 
relative to the filler neck in a cap-removal direc- 
tion opposite to the cap-installation direction. 

9. The closure assembly of claim 1, wherein the 
coupling means includes a mounting ring includ- 
ing means for attaching to the filler neck and an 
annular inner wall around the mouth of the filler 
neck, and the inner mounting flange is appended 
to the annular inner wail, and further comprising 
an outer mounting flange coupled to the annular 
inner wall of the mounting ring and arranged to lie 
in spaced-apart relation to the inner mounting 
flange, and an outer retaining member appended 
to the body of the closure means and arranged to 
lie in spaced-apart relation to the inner retaining 
member and engage the outer mounting flange 
upon movement of the cap to its installed filler 
neck-closing position. 

1 0. The closure assembly of claim 9, wherein the out- 
er mounting flange includes a downwardly facing 
edge facing toward the mouth of the filler neck 
and having opposite ends, ramp means at a first 
of the opposite ends for camming the upper re- 
taining member to place an upwardly facing edge 
of the outer retaining member into engagement 
with the downwardly facing edge of the outer 
mounting flange during rotation of the cap rela- 
tive to the inner mounting flange to the installed 
f iller neck-closing position, and stop means at a 
second of the opposite ends for engaging an end 
portion of the outer retaining member during ro- 
tation of the cap in a cap-installation direction rel- 
ative to the inner mounting flange to the installed 
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filler neck-closing position to block continued ro- 
tation of the cap in the cap-installation direction 
about its axis of rotation. 

11. The closure assembly of claim 1 , further compris- 5 
ing an axially outer mounting flange coupled to 

the filler neck and arranged to lie adjacent to the 
mouth of the filler neck, the axially inner mounting 
flange being coupled to the filler neck and ar- 
ranged to lie in the filler neck in axially inwardly 10 
spaced-apart relation to the axially outer mount- 
ing flange, the cap being rota table about an axis 
of rotation in the filler neck in a cap-installation di- 
rection to close the mouth and an opposite cap- 
removal direction to open the mouth, the cap fur- 15 
ther including an annular seal carried on the 
body, the axially inner retaining member being 
positioned to lie in axially spaced-apart relation to 
the annular seal, and an axially outer retaining 
member appended to the body and positioned to 20 
lie between the annular seal and the inner retain- 
ing member, the detent releasably engaging the 
axially inner mounting flange to limit rotation of 
the cap in the filler neck in the cap-removal direc- 
tion, the handle being configured to rotate the 25 
body relative to the axially inner and outer mount- 
ing flanges about the axis of rotation in the cap- 
installation direction to engage the axially outer 
retaining member and the axially outer mounting 
flange and thereby draw the annular seal carried 30 
on the body in an axially downward direction 
against an annular lip of the filler neck to estab- 
lish a tight sealed connection between the body 
and the filler neck without applying a loading 
force urging the detent against the axially inner 35 
retaining member. 

12. The closure assembly of claim 11, wherein the 
detent includes a resilient latch arm extending 
about a portion of the circumference of the body, 40 
the latch arm having a fixed end cantilevered to 

the axially inner retaining member and a free end, 
and an anti-drift lug on the free end of the latch 
arm for releasably engaging the axially inner 
mounting flange upon engagement of the axially 45 
outer retaining member and the axially outer 
mounting flange to limit rotation of the cap in the 
cap-removal direction. 

13. The closure assembly of claim 12, wherein the in- so 
ner mounting flange includes a downwardly fac- 
ing edge facing into the filler neck and having op- 
posite ends, first ramp means at a first of the op- 
posite ends for camming the inner retaining mem- 
ber, latch arm, and anti-drift lug during rotation of 55 
the cap about its axis of rotation toward its instal- 
led filler neck-closing position to place an up- 
wardly facing edge of the inner retaining member 


into confronting relation with the downwardly fac- 
ing edge of the inner mounting flange, and first 
stop means at a second of the opposite ends for 
engaging an end portion of the inner retaining 
member during rotation of the cap in a cap-instal- 
lation direction about its axis of rotation toward its 
installed filler neck-closing position to block fur- 
ther rotation in the cap-installation direction and 
to place the anti-drift lug in the notch formed in 
the inner mounting flange to limit rotation of the 
cap relative to the filler neck in a cap-removal di- 
rection opposite to the cap-installation direction 
and wherein the outer mounting flange includes 
a downwardly facing edge facing toward the 
mouth of the filler neck and having opposite ends, 
second ramp means at a first of the opposite ends 
for camming the outer retaining member to place 
an upwardly facing edge of the outer retaining 
member into engagement with the downwardly 
facing edge of the outer mounting flange during 
rotation of the cap relative to the inner mounting 
flange to the installed filler neck-closing position, 
and second stop means at a second of the oppo- 
site ends for engaging an end portion of the outer 
retaining member during rotation of the cap in a 
cap-installation direction relative to the inner 
mounting flange to the installed filler neck- 
closing position to block continued rotation of the 
cap in the cap-installation direction about its axis 
of rotation. 

14. A closure assembly for a filler neck having an an- 
nular lip forming a mouth, the closure assembly 
comprising 

a collar appended to the filler neck, the 
collar including first and second annular inner 
mounting flanges lying in a first plane transverse 
to the filler neck and in circumferentially spaced- 
apart relation one to another and first and second 
annular outer mounting flanges lying in a second 
plane transverse to the filler neck and in circum- 
ferentially spaced-apart relation one to another, 
the first annular outer mounting flange being ar- 
ranged to lie between the first annular inner 
mounting flange and the annular rim in a position 
vertically above the first annular inner mounting 
flange, the second annular outer mounting flange 
being arranged to lie between the second annular 
inner mounting flange and the annular rim in a 
position vertically above the second annular in- 
ner mounting flange, 

a cap for closing the mouth of the filler 
neck, the cap being rotatable about an axis of ro- 
tation in the filler neck in a cap- install at ion direc- 
tion to close the mouth and an opposite cap-re- 
moval direction to open the mouth, the cap in- 
cluding a cylindrical body, an O-ring seal carried 
on the cylindrical body, circumferentially spaced- 
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apart first and second annular inner retaining 
members appended to the cylindrical body, cir- 
cumferentially spaced-apart first and second an- 
nular outer retaining members appended to the 
cylindrical body and arranged to lie between the 
annular rim and the first and second annular in- 
ner retaining members, 

N stopping means for positively stopping ro- 
tation of the cap about its axis of rotation relative 
to the collar in a cap-installation direction at an in- 
stalled filler neck-closing position, 

a detent for releasably engaging the first 
and second annular inner mounting flanges to 
limit rotation of the cap relative to the collar in the 
filler neck in the cap-removal direction, the detent 
being appended to the first and second annular 
inner retaining members, and 

a handle for rotating the cap relative to the 
collar about the axis of rotation in the cap-instal- 
lation direction to slide the first annular outer re- 
taining member into engagement with the first an- 
nular outer mounting flange and the second an- 
nular outer retaining member into engagement 
with the second annular outer mounting flange 
and to slide the first annular inner retaining mem- 
ber into engagement with the first annular inner 
mounting flange and the second annular inner re- 
taining member into engagement with the second 
annular inner mounting flange until one of the 
first and second annular outer retainer members 
engages the stopping means so that the O-ring 
seal carried on the body is drawn in an axially 
downwardly direction against the annular lip of 
the f iller neck to establish a tight sealed connec- 
tion between the body and the f iller neck without 
applying a loading force urging the detent against 
the first and second axially inner mounting flang- 


outer retaining member and the first annular out- 
er mounting flange without deflecting the canti- 
levered latch arm in an axially inward direction 
away from the first annular inner mounting 
flange. 
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15. The closure assembly of claim 14, wherein the 
detent includes a resilient latch arm extending 
about a portion of the circumference of the body, 
the latch arm having a fixed end cantilevered to 
the first annular inner retaining member and a 
free end, and an anti-drift lug on the free end of 
the latch arm for releasably engaging the first an- 
nular inner mounting flange upon engagement of 
the first annular outer retaining member and the 
first annular outer mounting flange to limit rota- 
tion of the cap in the cap-removal direction. 

16. The closure assembly of claim 15, wherein the 
first annular inner mounting flange is formed to 
include a lug-receiving notch and the anti-drift lug 
extends axially away from the free end of the 
latch arm in spaced-apart parallel relation to the 
axis of rotation of the cap and into the lug-receiv- 
ing notch upon engagement of the first annular 
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